The molecular mechanism of central analgesia induced by morphine or carbachol and the L-arginine-nitric oxide-cGMP pathway.
The role of the L-arginine-NO-cGMP pathway in morphine-induced central analgesia was investigated in two nociceptive tests: PGE2-induced hind paw hyperalgesia and tail-flick. The central analgesic effect of morphine was potentiated by MY5445, a specific cGMP phosphodiesterase inhibitor. I.c.v. injections of morphine or carbachol caused dose-dependent analgesia, which was prevented by methylene blue, an inhibitor of guanylate cyclase. The NO synthase inhibitor, N-iminoethyl-L-ornithine, prevented carbachol-induced analgesia, but did not affect morphine-induced analgesia. Our results suggest that activation of cGMP may underlies analgesia induced by morphine and carbachol. The activation of guanylate cyclase by carbachol seems to depend on the L-arginine-NO pathway, but that caused by morphine remains to be further characterized.